Glyceraldehyde-3-phosphate dehydrogenase mRNA is a major interleukin 2-induced transcript in a cloned T-helper lymphocyte.
A cDNA library was constructed using mRNA from interleukin 2 (IL2)-stimulated cloned murine T lymphocytes to isolate cDNA clones of mRNAs that were induced by IL2 and present at maximal levels in late G1/early S phase of the cell cycle. When the library was screened by differential hybridization, over half of the clones isolated were found to cross-hybridize, indicating that there was a predominant IL2-induced mRNA in these cells. This cDNA was identified as encoding murine glyceraldehyde-3-phosphate dehydrogenase (GAPDH; EC 1.2.1.12). The in vitro translation product of this cDNA was a 36-kDa protein using both hybridization-selected RNA and in vitro transcribed RNA. We estimate that GAPDH mRNA comprises approx. 0.7% of total mRNA in the cloned T cells in late G1. GAPDH mRNA is induced two- to fivefold over resting levels upon IL2 stimulation, due in part to an increased rate of transcription. GAPDH enzymatic activity is induced approx. sevenfold over resting levels. The induction of GAPDH mRNA is inhibited only slightly by CHX under conditions in which cell proliferation is inhibited. In addition, the induction of GAPDH is directly due to the effect of IL2, and not in conjunction with any serum components, since IL2 will induce GAPDH mRNA under serum-free conditions. Finally, when genomic DNA is probed with a full-length GAPDH cDNA, a complex pattern of bands is observed, whereas if a 5' end probe is used, a much simpler pattern is obtained, indicating that many of the GAPDH pseudogenes in the murine genome lack 5' sequence information.